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Abstract 
No-till cropping systems provide an opportunity to protect the soil from erosion, while contemporaneously 
maintaining high yields and contributing to global food security. The historical aspects and the remarkable 
development of no-till systems on the Chequen Farm in Chile are reviewed. The adoption of no-till over the last 
40 years has been a major turning point in reducing the devastating effects of soil erosion and a model for the 
evolution of sustainable crop production in highly erodible terrain in other parts of the world. The process of 
adoption of no-till systems in severely eroded foothills of Chile is described, as well as the environmental benefits 
and the sustainability of the system. The practical aspects of these developments are supported by scientific 
literature where appropriate, illustrating the value and coincident knowledge gained when combining analogue 
observations and information with scientific principles.  
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1  Introduction 
The no-till system (also referred to as direct seeding, zero tillage, and sometimes conservation tillage) is the 
only strategy and farming technology to protect the soil while at the same time enabling seeding for subsequent 
crops (Derpsch et al., 2012). The no-till system described in this paper is not to be confused with other forms of 
conservation agriculture, conservation tillage, mulch tillage, strip tillage, reduced tillage, etc. (Hobbs et al., 2008; 
Kassam et al., 2010). The four main principles of no-till systems implied here are minimum soil disturbance, 
continuous crop residue cover, diverse crop rotations, and the use of cover/synergy crops (Kassam et al., 2009; 
Kassam et al., 2010). These residues are intentionally left on the soil surface from the previous year/crop (Power 
et al., 1986).  
No-till requires a new inspiration or philosophical concept that is based on complete conservation of the soil 
resource, which is possible only when crop residues are permanently accumulated on the surface, and are 
managed with minimal incorporation or soil movement. The no-till described in this paper is incompatible with 
intermittent or less intensive tillage (forms of conservation tillage). It is also incompatible with any attempt to 
turn the soil to incorporate excess residues, control insects, etc., since these practices leave the exposed soil in 
the same precarious condition it was before no-till (Huggins and Reganold, 2008). While conservation tillage is a 
major improvement over conventional inversion tillage, it still disturbs the soil and the soil biology, minimizes 
carbon accumulation, and can result in substantial erosion (Seta et al., 1993). The concept of “Conservation 
Tillage” is oversold for its conservation benefits, and while the concept is good, the actual practice is inadequate 
because it does not adequately protect the soil resource from erosion and degradation (Crovetto, 1996; Derpsch 
et al., 2010; Derpsch et al., 2012). 
Effective residue management helps control soil erosion and has a number of other important carbon 
management and biodiversity benefits over normal conventional tillage (Power et al., 1986). Emphasis is placed 
on continuous no-till for better carbon management without intervening soil disturbance. Other reviews of no-till 
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systems provide further details and examples from other ecosystems (Lowdermilk, 1953; Kuipers, 1970; Phillips 
and Young, Jr. 1973; Phillips et al., 1980; Phillips and Phillips, 1984; Bennett and Lowdermilk, 1938; Baker et 
al., 1996; Blevins et al., 1998; Dumanski et al., 2006; Hobbs et al., 2008; Coughenour and Chamala, 2007; 
Huggins and Reganold, 2008; Goddard et al., 2008; Kassam, 2009; Kassam et al., 2009; Kassam  et al., 2010; 
Govaerts et al., 2009; Derpsch et al., 2010; Reicosky et al., 2011).  
2  The evolution of the soil conservation ethic on the Chequen Farm  
To understand the evolution of the soil conservation and no-till system on the Chequen Farm , one needs to 
understand the human element and motivation of pioneer farmers, like Carlos Crovetto, co-author in this paper, 
who has an innate love of nature and the desire to protect and nurture his land. The primary motivation and 
challenge for this conservation effort was to increase production in accordance with scientific and technically 
applicable principles, coupled with a strong internal conservation ethic. It required a keen interest in observation 
and innovation, and a passion for soil conservation. This is best reflected in Carlos’ work when he writes about 
his farm (Crovetto, 2006): 
“With my deepest feelings, my land of Chequen, welcomed me when I was still a child, and the land knew 
how to lead me through the less known path of respect and love. Seriously hurt by men who violently tore the 
land apart, it was no longer able to give more, but was able to show its pain, and took me slowly along a mutual 
encounter. Something magical made me open my mind and understand that I should learn from these ancient 
mistakes. I needed to follow its way with ample strength, so as not to fall into temptation of prevailing customs, 
and thus challenging my old world. 
All that I have accomplished I learned from my land, thanks to more than 50 years of experience. I am 
proud of the lands daily teaching and cheerfully observe how our work, little by little, replaced the eroded soil 
with green productive hills that today feed mankind, embellishes the landscape, and offers a better future.” 
Promoting no-till reflects a strong desire to work with nature. Original experiments in the US developed the 
rudimentary understanding of the principles, and were instrumental in early adoption in other countries, 
including Chile. However, in many ways, the early adopters were self-taught, and developed their own on-farm 
research experiences. Many of the concepts and ideas were extracted from whatever conservation literature was 
available in the early years (Bennett and Lowdermilk, 1938; Lowdermilk, 1953; Faulkner, 1943; Kuipers, 1970; 
Fukuoka, 1978; Phillips and Young, Jr. 1973; Phillips and Phillips, 1984). 
Carlos Crovetto, like his father, originally farmed with traditional methods using the moldboard plow. 
However, excessive erosion became such a serious problem that he realized long term sustainability of his farm 
was in jeopardy. Learning from a study trip to the USA, contour strip cropping was implemented, but 
observations indicated that even narrow plowed strips were not adequate to control erosion. In 1959, the use of 
the plow was discontinued and the farm was planted to permanent grass and trees. Also, terraces were 
constructed providing some notable differences compared to the conventional system, but were found to be 
inadequate. With a keen, persistent awareness of what was happening in the natural systems on his farm, and a 
lot of hard work and experimentation, he began to transform the soil management practices.  
The agricultural production systems in Latin America evolved originally in patterns similar to those of 
Europe and the Americas. This process was rooted in the premise that it was necessary to cultivate (till) the soil 
to achieve a proper seed bed and for weed control. However, in the tropics and subtropics, where often intense, 
short duration rains are common, this system resulted in serious soil erosion, agricultural pollution of water 
courses, etc. Also, wind erosion was a concern in dry periods. The seriousness of the erosion ultimately became 
so grave as to possibly threaten the long term viability of the agricultural industry. The keen eye and mind of the 
pioneer for natural processes led to the identification of the first “natural no-till system” on his farm, i.e. he 
observed that in the Pinus radiata (Monterey Pine) areas, where there was no tillage, there was no or very little 
soil erosion. This was also true on steep slopes as long as there was a full canopy to protect the soil from direct 
raindrop impact. This observation led to the question, “How can I establish a similar system to prevent erosion 
with annual, agronomic crops?” This evolved into the first no-till system in Chile. 
No-till, at that time, was a new concept in the use and management of soils. In November, 1978, the first 
no-till seeding of corn was tried on the farm, and received the predictable ridicule and derision of his neighbors 
and even his father who questioned these “irrational ideas”. However, the conviction that the old ways were 
resulting in disaster, coupled with the newly acquire knowledge, empowered Carlos to overcome the social 
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pressures to restore the land for improved production capacity. The observations indicated also that improved 
soil life and biology resulted from the large increase in soil organic matter as a consequence of the no-till 
systems (House and Parmelee, 1985; Sa et al., 2013; Romulo et al., 2012). This single condition was the key in 
the evolution of no-till systems on the Chequen Farm, resulting in balanced improvement and productivity of the 
soils over the last 30 to 40 years (Crovetto, 1998; Crovetto, 2006). 
3  Farm location and description 
The Chequen Farm, affectionately named after a native shrub (Myrceugenella Chequen) found in low, wet 
soils, is located in south-central Chile in the middle of the coastal mountain range (parallel to the Andes 
Mountains), at 280 m above sea level. The farm is in the County of Florida, the province of Concepción and 
located about 35 km east of Concepción (one of the largest urban centers of Chile) and 50 km east of the Pacific 
Ocean (GPS coordinates 36.79633 south latitude, 72.739173 west longitude). The mean annual temperature (in 
nearby Concepcion) is 10.6  and average annual rainfall 1978℃ -1994 was 1,124 mm on the Chequen Farm 
(Crovetto, 1996) with most rainfall in the winter season May through August. The main crops include wheat, 
corn, soybean, lupines, oats, canola, and sunflower, with Pinus radiata (Monterey Pine) planted in the extreme 
gullies. Seeded and improved native pastures for traditional livestock grazing were slowly transformed to grain 
production to support the farm enterprise based on poultry. Cover and rotation crops included wheat, oats, lupins 
(various types), oilseed rape, canola, crimson clover, and potatoes. The grain crops were grown primarily for 
cattle and chicken feed to support egg production. The 394 ha farm has evolved as one of the primary locations 
in the world on productive conservation technologies, and an education center for farmers from Chile and other 
countries. 
Soils on the Chequen Farm are primarily clayey Alfisols (haploxeralfs) of the coastal range, mainly 
kaolinitic with low cation exchange capacity. However, the soils have exceptionally good physical qualities, high 
water infiltration capacity, and excellent moisture retention due to the intermixing with detritus derived from 
volcanic ashes (Andisols, “trumaos”). The soils also have high organic matter content.  
The landscape on the Chequen Farm, as on most of the coastal mountain range areas, is characteristically 
hilly and moderately to steeply sloping (Crovetto, 1996). In fact, extreme topography is the most serious 
limitation in these areas, often resulting in very high rates of soil erosion. Unstable gullies that were present 
when the farm was inherited were products of the erosive processes started in the historical period of 
colonization of the country. These cover 11% of the total area of the farm. The topography of the farm is often 
too hazardous for tractor traffic and suitable only for perennial grass cover or trees. The farm is 80% non-arable 
land in capability classes Ⅵ, Ⅶ, and Ⅷ, classed as suitable only for pasture and woodland. The remaining 20% 
consists of reservoirs, naturally protected areas, roads, and buildings. This property is representative of most of 
the dryland farming areas in the coastal range of south-central Chile. Ultimately, areas with less than 30% slope 
on the Chequen Farm were developed and managed using no-till system technologies. Further details are 
provided in Crovetto (1996). 
4  Common elements in adoption of the no-till system 
4.1  Soil physical conditions 
4.1.1  Soil erosion 
Soil erosion was the most highly visible and painful problem on this landscape. The erosive processes 
resulted primarily in the removal of fine particles (silt, clay) and mineral constituents, leaving behind the rocks 
and larger gravels. The depth of the deeply eroded gullies on Chequen Farm, shown in Fig. 1, illustrate that 
continued soil loss would never be sustainable. In fact, the situation on Chequen Farm was so serious that if 
continued into the future it would result in the ultimate abandonment of farms, and migration of the farmers to 
other regions.  
The deep gullies, so typical of the landscape of the Chequen Farm, have been reconfigured and stabilized as 
shown in Fig. 2. This involved native pasture reseeding, plantation or natural reseeding of Monterey Pine, and 
reconfiguration with bulldozers to fill large gullies where necessary and feasible. This involved an area of about 
10 ha, which today are sprinkler irrigated and highly productive. The initial cost of reshaping the landscape was 
high, but this was amortized over five years. Currently, yields in these areas are similar to those of neighboring 
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soils, although the cost of production is slightly higher because of higher fertilizer inputs (Crovetto, 1996; 
Crovetto, 1998). The reclamation of the landscape increased the area suitable for planting and reduced work 
hours, as well as improving access for modern machinery resulting in greater efficiency and economy in the 
management of the crops (Crovetto, 1996).  
 
Fig. 1  Severely eroded landscape of the Chequen Farm prior to 
the implementation of the no till system 
 
Fig. 2  Gully removal and land reclamation on the Chequen Farm prior 
to the implementation of the no-till system 
4.1.2  Soil organic matter 
Soil organic matter (SOM) has a strong influence on physical, chemical, and biological dynamics of the soil 
(Sa et al., 2001; Janzen, 2004; Calegari et al., 2008; Blanco-Canqui and Lal, 2008; Christopher et al., 2009; 
Govaerts et al., 2009; Reicosky et al., 2011). One of the key observations on the influence of no-till on the soils 
on the Chequen Farm is illustrated in Fig. 3 (Crovetto, 2006). After 20 years, the irrigated corn-dryland wheat 
rotation fixed more carbon in the soil than the wheat-lupin dryland rotation. The higher content of organic matter 
in the corn-wheat rotation resulted from the increased biomass produced, and the beneficial effects of legumes 
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from previous crops, including those with deep rooting potential. These results are similar to research studies 
from other countries (Doran, 1980, 1987; Doran et al., 1987; Rasmussen and Rohde, 1988; Tracy et al., 1990; 
Havlin et al., 1990; Kern and Johnson, 1993; Lafond et al., 1994; Potter et al., 1998; Reicosky et al., 1995; 
Reicosky, 2001a, 2001b; Sa et al., 2001; Janzen, 2004; Liebig et al., 2005; Dumanski et al., 2006; Calegari et al., 
2008; Sa et al., 2013; Tivet et al., 2013). Data from Calegari et al. (2008), Amado et al. (2006), Sa et al. (2013) 
and Romulo et al. (2012) support the hypothesis that long-term no-till cropping systems with high C input have a 
large potential to reverse the process of soil degradation and decline of soil organic matter.  
 
Fig. 3  Surface soil carbon (0-5 cm, 5-10 cm, and 10-30 cm depths) in Chequen soils after 20 years 
(1978-1998) of no-till for various crop rotations (Crovetto, 2006) 
4.1.3  Cover crops  
No-till management with retained stubble and cover crops on the Chequen Farm improved soil properties 
and increased sustainability, similar to results from other studies (Liu et al., 2005; Snapp et al., 2005; Sainju et al., 
2006; Chen and Weil, 2010, 2011; Allison, 1976; Power et al., 1986; Reicosky and Forcella, 1998; Tonitto et al., 
2006). This was achieved through enhanced soil biologic activity and the resultant improvements in soil fertility, 
soil physical condition, and sustainability. Permanent soil cover through residue management and cover crops 
reduce evaporative water losses, increase water infiltration, reduce the risk of erosion, and encourage biological 
cycling of nutrients (Allison, 1976; Reeves, 1994; Schertz and Kemper, 1994; Florentin et al., 2011; Dabney et 
al., 2001; Tonitto et al., 2006). Some cover crops can increase the arbuscular mycorrhizae in soils (Lehman et al., 
2012). 
The unique and diverse crop rotations developed and used on the Chequen Farm employed principles of 
cover crops as they are understood today. Utilizing cover crops on the Chequen Farm originated from the need to 
protect the soil from erosion during non-cropping periods, although the subsidiary benefits were realized later 
(Crovetto, 1996; Liu et al., 2005; Snapp et al., 2005; Chen and Weil, 2010, 2011). Tailored crop rotations were 
developed, including corn, soybean, and sunflower as summer crops, and wheat, oats, lupines (various types), 
and oilseed rape as winter crops. Legumes improved the nitrogen fixation and stimulated soil microbial activity, 
and expanded the potential for a wider range of crop rotations. Winter cover crops helped retain soil 
nitrogen( keeping it from leaching into groundwater) improved water infiltration, reduced runoff, increased soil 
organic matter, improved long-term soil fertility, and provided some weed control (Worsham, 1991; Wagger, 
1989; Unger and Vigil, 1998; Sainju et al., 2006; Snapp et al., 2005; Tonitto et al., 2006; Teasdale, 1996; 
Florentin et al., 2011). Stubble management at harvest proved important for sowing the next crop. 
4.1.4  Soil chemistry and fertility  
Particles of soil organic matter (<0.002 mm) have net negative charge with increased surface area providing 
a higher cation exchange capacity (CEC) than clay minerals alone (Magdoff and van Es, 2009; Helling et al., 
1964). Thomas et al. (2007), following nine years of no-till, concluded that higher levels of organic matter in the 
soil surface and solutes are beneficial to crop production in the long-term. Soil organic matter improves soil 
fertility because the negatively charged organic colloids have enough force to hold positively charged nutrients 
like calcium Ca2+, magnesium Mg2+, potash K+, sodium Na+ and ammonia NH4+, as well as other cations, 
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thereby reducing the leaching potential (Crovetto, 1998).  
Kaolinite is the predominant clay mineral in the soils of the Chequen Farm, and has the lowest CEC of the 
clay minerals (3 to 15 meq/100g). However due to the increased level of soil organic matter with 20 years of 
no-till, the CEC in the Chequen soils increased from 11 to 28 meq/100g (Crovetto, 1998, 2006). This increase in 
CEC and associated improved soil fertility was achieved with permanent no-till, and resulted from the 
production of higher biomass associated with higher yields.  
Inorganic fertilizers were early recognized as necessary inputs for the soils in the Chequen Farm (Thomas, 1986; 
Thomas and Blevins, 1996). However, no-till and cover crops eventually reduced the use of inorganic fertilizers, 
especially phosphorus and potash (Crovetto, 1996, 1998). Eventually, including legumes in the rotations (dry beans, 
chickpeas, lentils, peas, vetches, lupin, and soybean) reduced fertilizer requirements. However, it was observed that 
high nitrogen applications to crops such as corn can alter the ecosystem and disturb the microbiology and soil fauna. 
For example, a high application of ammonium nitrate on wheat (200 kg ha-1) prior to a 30 mm rainfall resulted in a 
massive die out of earthworms (Crovetto, 1996). Also, high rates of nitrogen based fertilizers could impact soil acidity; 
the pH of the soil surface dropped from 6.14 to 5.77 after seven years of no-till (Crovetto, 1996, 1998). This was 
remedied by adding lime (calcium and magnesium) to the soil surface but not incorporated because the increase in soil 
acidity occurred primarily at the surface (Blevins et al., 1978). Low soil pH, together with the lack of organic matter, 
can be harmful factors to crop yields (Blevins et al., 1978; Thomas, 1986).  
4.2  Soil biology 
Earthworm populations were measured seven years after initiating no-till on the Chequen Farm (Crovetto, 
1996)3. It was observed that earthworm populations were 36 times higher in the surface layers of the no-till 
system compared with that in a soil with plow tillage. Similar observations for bacteria, fungi, yeast, algae 
counts and for other soil insects and arthropods were made. The bacteria and fungi on the Chequen Farm 
decreased with depth apparently corresponding to the soil organic matter, as noted in Fig. 3 (Crovetto, 2006; 
Wright et al., 1996; Wright and Upadhyaya, 1996). These observations confirmed the necessity of maintaining 
crop residue cover to achieve optimal benefits of increased, diverse biological activity. Kemper et al. (2011) 
showed that no-till improved night crawler (Lumbricus terrestris) activity providing natural bio pores for deeper 
root penetration and enhanced water storage to the depth of deepest rooting. 
The benefits of a legume in the crop rotation was one of the first lessons on the Chequen Farm. Associated 
biological nitrogen absorption can be a common feature for most crops that exudate carbohydrates from the roots, 
but it provides special benefits in C4 plants that have grain yields and quality crop residues that require high 
levels of nitrogen. Decker et al. (1994), found that legume cover crops make significant nitrogen contributions to 
no-till corn crops, and this promotes increased crop yields. Similar work by Sainju and Singh (2008) showed that 
leguminous cover crops contributed to nitrogen fertilization in both tilled and no-tilled crops. Multitasking of 
one species providing soil cover and available nitrogen for the subsequent crop often results in diversity and 
increased efficiencies in agricultural production (Parr et al., 2011). 
Measurements on the Chequen Farm found more biological activity on the no-till system, and this increased 
with the duration of the no-till system (Crovetto, 1998, 2006). Doran and Zeiss (2000), in a separate study, found 
that managing the biotic component of soil quality is critical for soil health and sustainability. Arbuscular 
mycorrhizal fungi (AMF) improved the stability of soil aggregates by increasing insoluble glycoprotein exudates 
of AMF hyphae called glomalin. A strong glue, glomalin, is produced by a beneficial fungus that grows on plant 
roots. The glue comes off of the fungus and is deposited on soil particles. This process leads to the buildup and 
stabilization of aggregates (Wright et al., 1996; Wright and Upadhyaya, 1996, 1998). These symbiotic 
glomalin-generating fungi have a long-term positive action on soil aggregates, derived from the exudates that 
increase binding of soil particles and improve soil structure thereby contributing to reduced erosion. 
4.2.1  Productivity and yield  
Common practices on the Chequen Farm are to leave about 14.3 t ha-1 of corn residues and 6.2 t ha-1 of 
wheat residues on the surface to guard against soil erosion. On land with 15% to 18% slope, normal yields 
approximate 19.6 t ha-1 irrigated corn and 10.0 t ha-1 dryland wheat. Through 19 years (1978-1997) of 
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continuous no-till practice, about 25 mm of topsoil was developed, and organic matter increased from 1.7% to 
10.6% in the top 5 cm of soil (Fig. 3; Crovetto, 2006).  
Most of the benefits of no-till are due to retaining crop stubble on the soil surface. The organic matter in the 
Chequen soils increased in surface layers in 35 years under no-till, as illustrated in Fig. 4. In fact, organic matter 
derived from stubble is the main soil nutrient since biological activities in soils are dependent on carbon (C) 
contained in crop residues (Crovetto, 2006). This is in general agreement with other research showing similar 
organic matter accumulation in the surface layers (West and Post, 2002; Deen and Kataki, 2003; Doran, 1980, 
1987; Doran et al., 1987; Rasmussen and Rohde, 1988; Tracy et al., 1990; Havlin et al., 1990; Kern and Johnson, 
1993; Lafond et al., 1994; Reicosky et al., 1995; Reicosky, 2001a, 2001b; Liebig et al., 2005).  
The organic matter on the soil surface provides 
numerous benefits that contribute to environmental 
quality and agricultural sustainability. Some of the 
increases in crop yield can be attributed to increased 
water use efficiency. Surface crop residues provide 
mulch that minimizes soil evaporation, enhances 
infiltration, and helps to develop stable soil 
aggregates that resist disintegration under the impacts 
of rainfall. However, the greatest benefit of the 
system is that it makes use of crop residue to 
improve soil fertility and nutrient cycling, water 
holding capacity, and conservation of the soil (Unger 
and Vigil, 1998; Baumhardt and Jones, 2002; Janzen 
et al., 1998; Hudson, 1994). 
Wheat, oats and canola comprise about 95% of 
the crops under no-till in Chile, in addition to barley, triticale, lupines, lentils, and maize. 
4.2.2  Mechanization of the no-till system  
Due to the steep slopes on the Chequen Farm, four-wheel-drive tractors with low-pressure tires are used to 
enable access to all areas and to minimize the risks of intensive tillage. While no-till generally requires less 
horsepower, the security of four-wheel-drive working under many different conditions is essential (Crovetto, 
1996). 
With the no-till system, traditional tillage implements, such as plows, disks, chisel plows, and various types 
of cultivators, were replaced by planters capable of cutting stubble and roots, leaving the seed properly placed in 
the soil. The roots that remain on and in the soil after harvest are active participants in the process of carbon 
input and soil improvement.  
The most important development for no-till success on the Chequen Farm was the planter, perhaps followed 
by the sprayer (Crovetto, 2006). The no-till planters must be capable of cutting through heavy residue and thick 
plant roots, while having sufficient down pressure to place the proper quantity of seeds at the proper depth for 
optimum germination. Double disk systems are efficient with small stem diameter residue such as wheat, barley, 
etc., where soil movement is minimal, and they require less horsepower and adapt well to undulating topography. 
These models are designed with depth wheel adjusters, which simplify their use for a wide range of seed types. 
The first precision no-till planter used on the Chequen Farm (1978) was the Allis Chalmers 300 model with two 
air seeders activated by small fans. It contained an electronic screen monitor to verify that the seed was being 
dropped, and allowed a planting speed of about 8 km h-1. With 35 years of experience, emphasis on the Chequen 
Farm remains on disk openers versus tine openers because of minimum soil disturbance and the ability to cut 
through crop residue in a controlled manner (Crovetto, 1996).  
Weed control during the initial years of no-till adoption can be a problem as described by Worsham (1991). 
However, this can be achieved with the following techniques: (a) the adoption of appropriate crop rotations, (b) 
use of adapted, aggressive species of cover crops, (c) termination of cover crops with a mechanical non-soil 
engaging tool, and (d) applying appropriate herbicides. With increasing experience on the Chequen Farm, weed 
control in no-till was achieved by the adoption of appropriate crop rotations, the use of adapted, aggressive 
species of cover crops, control of cover crop residues prior to planting with mechanical non- soil engaging tools 
like the knife roller, and applying appropriate herbicides. Some weeds were more difficult to control than others, 
Fig. 4  Soil organic matter accumulation on the Chequen 
Farm after 35 years of the no-till system 
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but some success was achieved by preventing seed set (Teasdale et al., 1991). 
Allelopathy is a concern in crop residue management, especially with large amounts of residue where it is 
in contact with soil and forms a dense cover (Lodhi and Malik, 1987). The allelochemicals released act directly 
on the plant inhibiting photosynthesis, enzymatic activities and protein synthesis. A unique innovation on the 
Chequen Farm for managing high-yielding wheat residue while minimizing allelopathic effects and retaining 
carbon on the soil involved raking the straw into huge parallel windrows (Crovetto, 1996). The windrows were 
spaced according to spraying and planting equipment and the area between the windrows farmed for a large part 
of the season. After a substantial portion of the wheat straw decomposed and the adjacent crop harvested, the 
windrows were scattered uniformly on the inter-windrow area using a side delivery rake. This resulted in losing 
about 15% of the land area to current production during that crop year, but it enabled the management and 
retention of large amounts of residue in the no-till system. 
Harvesting technologies for no-till were developed on the Chequen Farm based on the combine grain 
harvester. The objective was to use a straw chopper and a chaff spreader to uniformly spread the residue across 
the width of the combine head. Any bunching or uneven distribution of crop residue resulted in allelopathy 
and/or an unbalanced conditions between carbon and nitrogen, and in some cases reduced crop growth and yields 
(Lodhi and Malik, 1987; Allmaras et al., 1985). As has been established by many years of no-till experience, 
proper residue management begins with the harvest of the preceding crop.  
4.2.3  Social and educational aspects 
It is interesting to note that despite the many years of successful no-till farming on the Chequen Farm, the 
system has not expanded in Chile to more than about 100,000 ha, and many farmers still burn straw residues, i.e. 
regardless of its remarkable success, the Chequen Farm remains a “conservation oasis” in the Chilean 
agricultural landscape. While a number of farmers throughout Chile are now using the no-till system, none of the 
neighbors of the Chequen Farm use no-till on their land. This is difficult to understand, and a cause of some 
consternation to this remarkable no-till pioneer. 
On the other hand, the Chequen Farm and Carlos Crovetto have become internationally recognized for 
training and promotion of no-till concepts, philosophy, and practices. Carlos’ talents for outreach and training is 
illustrated in the training center constructed with wood from the Chequen Farm using his own sawmill. Over the 
years, the training center has held many training sessions, each with up to 250 Latin American farmers and/or 
international visitors. At the same time, lectures, training, and study tours have been conducted in over 20 
countries, and six books have been published, some translated into four languages. Carlos’ leadership and 
communication skills have been recognized in Chile when he was elected the first president of the Chilean Soil 
Conservation Society.  
5  Conclusions 
Carlos is a true pioneer taking degraded land unsuitable for production and turning it into high-yielding, 
productive land, developing and employing the principles of the no-till farming system. His capacity for observing 
and working with nature, his understanding and application of scientific agricultural principles, and his innate 
talents to teach and mentor other farmers has positioned him to make some major contributions to the continued 
search for more sustainable agricultural production. His love for the soil and his recognition of the resilience of 
natural systems when nurtured with proper management, provided him with a conservation ethic that is recognized 
throughout the world. Carlos observed that nature requires that there should always be some organic residue on the 
soil surface, and that this principle is the fundamental base of soil productivity and conservation and for the 
maintenance of continued life on this planet. Employing the concept that you must “measure to manage”, coupled 
with continual monitoring and evaluation of results, were critical elements in the success of the Chequen Farm. 
Through analysis of the results of soil chemical-physical-biological measurements that were made on a regular 
basis, this no-till pioneer established the paradigms for eliminating tillage and using multi-cropping techniques 
which today are known as conservation agriculture. He showed that no-till and strategic use of cover crops can lead 
to a reduced reliance on herbicides, pesticides and mineral fertilizers, and less use of fossil fuels, thereby making 
crop production more profitable and sustainable. Erosion has been minimized and the productivity of the land 
recovered on the Chequen Farm, largely as a result of generous devotion and love for the soil. Many of these 
observations are based and supported by scientific studies, and are increasingly being applied in many parts of the 
world to ensure the continued health and resilience of agricultural landscapes.  
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